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Gum arabic (GA, E414) is one of the most extensively used exudate gums from the 24 various species of Acacia tree, and a food hydrocolloid that displays both emulsifying 25 and emulsion stabilising properties (Nakauma et al., 2008; Yadav et al., 2007; 26 Williams & Phillips, 2009 ). About 80% of the commercial gum arabic supplied is 27 derived from Acacia senegal (A. senegal), with majority of the remaining gum arabic 28 is from Acacia seyal (A. seyal) (Tan, 1990; Dickinson, 2003) . Gum arabic is 29 considered to be a "heterogeneous" material with good emulsification properties, 30 playing an important role in stabilising the dispersed system (Nakauma et al., 2008) .
32
Gum arabic is most extensively used for flavour encapsulation and emulsification of 33 flavour oils in the carbonated beverage industries due to its ability to form an 34 adsorbed film at the oil-in-water interface (Dickinson et al., 1989) . The main 35 ingredient of most flavoured soft drinks is the insoluble essential oils, such as the 36 orange oil. Therefore, the industry is trying to convert essentially insoluble oil into a 37 stable beverage emulsion (Tan, 1990 ). In the beverage emulsions, the gum is 38 required to stabilise a concentrated oil emulsion (about 20%v/v oil) for long periods 39 and to continue to stabilise these following dilution prior to bottling (Islam et al., 40 1997). Gum arabic has shown an impeccable stability in the flavour oil system both 41 at the "concentrated" stage and after the final dilution of the beverage. These 42 effective emulsifying properties are due to the solubility and the affinity to the oil 43 phase over a wide pH range (Tan, 1994; Glicksman, 1969) . iii) Glycoprotein (GP, Mw ≈ 250kDa) which is the smallest fraction,1%w/w of the gum 59 overall but having the highest protein content (55%w/w, about 4000 amino acid 60 residues containing all of the cysteine and methionine) . hyp-thr-leu-ser-hyp-ser-hyp-thr-hyp-thr-hyp-hyp-hyp-gly-pro-his] with the attached 70 arabinogalactan (α-1-3) linked and with short protein side chains also attached to
71
"backbone" at intervals. It is likely that the "availability" of this protein "backbone" is and that the architecture of AGP structure is also similar. However, Siddig et al (2005) 79 suggested that there was also a "second" high molecular fraction in the AGP of A. High-hydrostatic pressure (range of 100 MPa to 1GPa), is commonly used in food 84 industry for both food processing and food preservation (Hite, 1899). High-
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hydrostatic pressure treatment is a novel technology and multifactorial process which 86 includes the destruction of micro-organisms, the alteration of enzyme activity, the 87 control of phase changes and the altered conformation of biopolymers leading to 88 changes in their functional properties (Farr, 1990; Galazka & Ledward, 1995 In many protein tertiary structures, disulphide "bridges" were found to be some of the 102 major stabilising interactions. Disulphide "bridges" (SS) can be formed when two 103 cysteine residues (thiol group, -SH) which are adjacent in the 3D structure are 104 oxidised (Branden & Tooze, 1999) . It has been suggested that such disulphide 
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The spray dried gum samples of "food grade" used in the study were supplied by
119
Kerry Ingredients, Bristol, UK. KLTA gum is a spray dried preparation of Kordofan 120 gum light type A (A. senegal), and is generally recognised as "good" gum. GCA is 121 6 gum commercial Acacia (A. seyal) also spray dried preparation and is considered to 122 be "poor" gum. The protein content of KLTA is about 3%w/w and GCA is about 123 2%w/w respectively. All chemicals, reagents and dialysis tubing used were 124 purchased from Fisher Sientific (Loughborough, UK) and Sigma-Aldrich (Dorset, UK).
125
All chemicals were of analytical grade unless specified. 
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Deionised water (99.4g) was added to a circulating water system passing through 153 the optical cell (total volume 100ml stirrer/circulator 1000 rpm) and measured the 154 background. And then, the gum materials (0.1g) were added and circulated using 155 small volume dispersion unite for about 2 min at 1000rpm. The cold-pressed, orange 156 oil from California (Sigma Aldrich Chemicals, UK) was then added (0.5ml) and then 157 mixed for a further 2.5 hours to allow the system to equilibrate. The samples were 158 measured after addition (time=0), and then measured every 30 minutes until the 159 emulsion stabilised in the prevailing shear conditions (2.5 hours, data not shown).
160
The droplet distribution profile of the unstabilised (no gum) oil emulsion was 161 measured after 2.5 hours, and the mean droplet diameter at peak fraction was found 162 to be about 300μm. colour produced by this assay was found to be stable for up to one hour after mixing.
173
The standard curve was using a serial dilution technique using bovine serum GCA gum samples, with an overall increase in the mean droplet size to 33.53µm.
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Assuming that the increase in droplet size is an indicator of the gums decreased 214 ability to stabilise a given surface area, then the GCA "poor" gums would seem to 215 have "reduced" emulsification power, and be more detrimentally affected by any 216 pressure treatment, than the equivalent KLTA "good" gum. Conversely, treatment at pH 2.8 would cause the acid groups to become fully 286 protonated and to become less hydrophilic, both in terms of the "compression" of the 287 protein and the reduced repulsion of the carbohydrate side chains ( fig. 4(d) ). This 288 would lead in terms to a both a reduction in the surface area "covered" and "thinning" The results suggested that high pressure treatment inhibited the "improvement" of The final protein values in KLTA "good" and GCA "poor" gums show significant pressure treatment (Plancken et al., 2007) . In this study, we are using the "exposure"
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of thiol groups as an indicator of changes in the protein conformation. protonated, and at pH 8.0, the acid groups became ionised. Therefore, the protein 416 and carbohydrates had been "compressed" and "expended" respectively. The highly
417
"branched" nature of the carbohydrate in GCA was also thought to be responsible for 
